Introduction
Topographic analysis of high-density electroencephalography (EEG) is increasingly evolved to a capable brain imaging tool [1] due to progress in signal processing and the availability of computational power. In this work we apply EEG source imaging for individual subjects, since we are preparing methods for studying neuroplasticity during inpatient rehabilitation after stroke. From previous studies we have evidence that the spectral power of the EEG µ and β band decreases (ERD) [2] over sensorimotor foot areas [3] during isolated foot movements [4] [5] and walking [6] , when compared to rest. Hence we aim to identify µ and β ERD activity for each individual subject by analyzing the EEG spectra and localize these changes in the EEG source topographies.
Methods
We recorded EEG from 120 electrodes placed according to the 5% 10-20 system from 8 able-bodied volunteers (26.3± 3.5 yr, 3 female) during 3 runs of upright standing (3 min each) and 4 runs of active walking (6 min each) in a robotic gait orthosis (Lokomat, Hocoma AG, Switzerland). EEG was sampled to 2.5 kHz, high pass filtered at 0.1 Hz and low pass filtered at 1 kHz, down-sampled to 250 Hz for further analysis and segmented into gaitcycles (time period between consecutive right heel contacts). Foot contact was measured with a mechanical foot switch placed over the calcaneus bone. Segments and channels with artifacts were excluded from further analysis (criteria based on statistical measures) and the remaining gait cycles were time warped. We used a 3D localizer (Zebris Elpos system, USA) to determine electrode positions and anatomical landmarks for each subject. Structural magnetic resonance imaging scans (Tim Trio, Siemens, Germany) were used to construct a four shell (layers: cortex, inner skull, outer skull and scalp surface) boundary element model (BEM) for each subject individually using Freesurfer [7] and OpenMEEG [8] toolbox. Electrode locations and the BEM were co-registered by anatomical landmarks (nasion, vertex left/right preauricular points). The bioelectric inverse problem was solved using a regularized minimum norm method [9] performed by the BrainStorm toolbox [10] . We computed z-score values of gait cycle segments versus standing condition segments (spilt into segments of gait cycle length). To identify the frequency component (individual 2 Hz bin from morlet wavelet time-frequency decomposition) that desynchronizes most for each subject individually, we calculated the mean of a population from 1% sources in the model that showed maximal ERD. Analyzing mean population activity considers the change of the amount and the strength of source activities for the different frequency bins. This approach does not necessarily imply focal activities that are organized in topographic clusters. Hence it is a global measure that is independent of any a priori spatial regions of interest.
Results
The spectra of cortical activity from the most desynchronizing sources showed individual spectral peak ERD slightly different, but consistent in the µ and β band (Fig.1, Table 1 ) in every subject. Brain topographies at these frequencies are illustrated in Fig.2 for the µ and in Fig.3 for the β rhythm. 
Discussion
Peak ERD frequencies were identified successfully for every subject in the µ and β band. The resulting spectral peaks lead to µ and β topographies for these frequencies. The β topographies showed inter-subject consistent focal ERD activity in the sensorimotor feet area reflecting the movement of lower limbs during walking. µ ERD is less inter-subject consistent and more widespread. These results are in line with previous studies showing brain activity during isolated foot movements [4] [5] and walking [6] . To our knowledge this is the first work showing distributed source model functional brain topographies of µ and β ERD based on individual anatomy during walking. Moreover, we showed a method that is capable to consider first, individual slight differences of the µ and β rhythms and second, to localize ERD activity of these rhythms on the cortical level.
